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(54) PHASE-LOCKED LOOP CIRCUIT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To attain high speed phase £ 
synchronization locking, with respect to a phase locked 
loop(PLL) that synchronizes the phase of the output 
signal of a voltage controlled oscillator with the phase of 
an input signal. 

SOLUTION: A phase comparator 5 compares the phase 
of an input signal with the phase of a frequency dividing 
output signal which results from frequency-dividing the 
output of a voltage-controlled oscillator 1 with a 
frequency divider 6, and an output signal from the phase 
comparator is used for the control voltage of the voltage- 
controlled oscillator 1 in the phase-locked loop. The 
phase-locked loop circuit is provided with a lock control 
section 8 that controls 1st and 2nd changeover circuits 2, 

3 in such a way that whether or not a frequency of an input signal is higher or lower than the 
center frequency is discriminated in the locking, a control voltage VCw with a lower limit 
frequency is selected when it is higher, or a control voltage VCh with a higher limit frequency 
is selected when it is lower, and the selected control voltage is given to the voltage-controlled 
oscillation 1 in place of the control voltage from the loop filter 4. 
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R8S«aSc7)Slffli«Evc h £SJRLT . ^-7-7 

4 tit LtzmmmzKix msmmm 1 
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1 

^zftmiz x *) %m LKm^Hmk ztmsm^iz j 
mmmzm^x. 

sjru w>miL&\^mmmE*m&>v-7y io 

mmimimwa-^smmmi xmsmsmm 
ftrntzximmmi o mf$&®ttiz\ t vmt 
•t&mm i w&crMmmm. 

immEffl&fflMZtz&mmLCDfflim&ZXjl 20 

^ta^m^mm^mmzx wmLttMiujjm^ 
Ym^xjxmD^m^m^^nmLi. *)m 

mfr^ffimsmmim&i&fRLx. mm^m 
£ffirrmizmim\&*km%.i. muv-ry-ov 

mism<mmmm. 

wammzx ->t . muv-ry < w iizwsm 
Kt nmya^mmms: t zmt xmbmssm 

ftmizAii^&miommt. mm^x-mm 40 
mwizx^xmsmmmmmiz. *»mmim 
m&t . ±imm.mmw±k . rmmvom® 
m&t zmixmrn 1 nmrnizm 1 sss 2 
mmttmitzzk iim t-rmim 1 m.4 <m 
tit* 1 memcomHMmifo. 

[0001] 

mmmmtzmi-z, mmwm ( pll : Phase 
Look loop ) ws.mimm t m&sm t * 50 
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x^mmMizmssim^m^co^tim^mi: 
»*>gi&*isia£«»ta z ktmrnztix . 

[0002] 

5 1I18EEMN9HHKVCO) . 5 2tt^0 
B. 5 3ktf«@»«*SVVP-r7-frt'^ (LPF) . 
5A\ffi%&0)±%\VV-7y4)V? (LPF) . 5 5 

a. 

[00033 mEffl&%Sm5 1 0!B;Mg*t#AII5 

£fiEfflifc*SE£5 5fc«fc 9it«U -e^ffifflJtfSfU^ffi-f- 
t . tiJ&to'JvS t 7 ^ 5 3 XttM^; 
« l 4 )V* 5 4 5r^LT€EK»^fiSI 5 1 co 

ft^-frsidt. nBfflmmm5 i<n&jim*mm 
urn*. 

[0004] xmmim5i\i.. tm\m^5 s<m. 

-T7 5 3 & i o izVmwm 5 2 2r$0ffll 

sawA^ wp-7-7 a tv? 5 4 j a tflm 

EK5 2i&i6ilfflL. fiffiRRBIalB (PLL) ffHmffim 

[000 5] LfrL. fifflHJ9BI2^Srl3*&-rSi%7)« 
£E$l9)^g^5 lOi^^SLU. Bf^^^USS^ 

#*hs<, sr>n^mm.\t^.^ixx^h^ffyx\i 
<>v9 5 3 zw&ix t> . fmmm\&*izm-tz>v!iEi 

[0006] ZZX\ H8t^1-«|iu&«t^g$tL-CV> 
h. HHlc»v^, 6 Hi«BESlJfil5Hi8S ( VCO) . 
6 2teflJ#[HlHL 6 3J4;W-7-7-f;l/^^OiBI»mE 
6 4{iHft«H^S. 6 5ttfifflifc8Sffi, 6 6 
U^iWH. 6 7(iP«|«iaja5. 6 8{ilE1tia5T'*S. 

[0007] tifflmia*ttB£l*VvCtt. fiWBK 

JBft£36 3**L?«ffiH«0K&S6 l«SJ8PmEi: 
[0008] AJlfl^Bifc&Si. fi[ffllfclJS§6 5<0{5 



(3 

3 

L . «#EIS&6 2 £fcH»mEJEM£SiS6 3 08*^Hft*5l 

[000 9] A:b<l-f**«IBLTA;>J$*l£ 
§16 5 fci OttiKU fiffltf-aLfciS^fflJtsa}* io 

m$M6 3mizmi. £^eni6 8«m3*it 

L, ^MIHi(c^o^$i|0mESrSESij«lifyg%61 

[ooio] @9{±?ia^fflHft&S!H9aE<oiiBHa-c 

maxt. fbJ^ft V C mini: <7)fa5r SJSJT a TZft 

Mt 1 KA^fPytfSIB LT ftffliU£2s 6 5fcA#$*i 
fct^Sfc. *OiSit lfcJHvOt. Hft&SW*«E 
ttfthSEVCm i nfclfiJ^oT^ftrrS^f&O. 
&tCg/jN«£EVCmi nMi*tEVCmaxfcW> 

[ o o 1 1 ] * lt. A:WiTOafc#EtfcMt^tiffl 30 

ajaJ6 7»ffifflR»i?ia^?:«jaiL. Hft»2teS64 

mfr^mmm3\T&&miz x->tz t w&tzmfs.t 
[0012] mmm 2i®mmmi8M6 3mm 
S56 3tA*L. msM^mmse iomnie«^) 40 
sijt2fcfiffiit«aj^m^^**nja , ^i:^'). * 

[0013] t 3 fcXaflWWStfcJ: 0 . ttfflJt 

< &s t , ™&ajs&6 7 
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6 lWifcJjfi-f&fflli. =H»MIKE»=ftor3«W 

•6. 

[00 14] 

[0015] X08t*i-Hfta«|ffllSESrA^-rSfll 

mmm^mmiz. msmm^m^6ico 

3lSS0ffll«E^«8T aHA^m^OTtJtK UT 

OIM^SS i t £ BWfc-f 6 . 
[0016] 

»±. ( i ) A^fi^fiffi t mE.mw%ms < vco> 1 

JMH*5fc.kDJttlU «!<Ofiffllt!K2g5coJt«aj*m 
(LPF) 4 5-^-LT«E$fl»iaS 

ss i <nmm& t-r se^sm-c^t . A^m^ 
^\&\&&mcoTmfflmi<7)®\Qmi±v c w^sj? 

£BHMHrS 1 fcA*-t49lii»WW»8 £fiii.TV^ 
[ 0 0 1 7 ] X ( 2 ) 3l&*iH(*pai8ti. 

»TTW»H»DM«EVCwt- SttBeitQ**. 

mESflUPfgfiSglfcA^-rSSilfflSrlTdlf^Srfiit 

[ o o 1 8 1 x ( 3 ) 3i&**jfliigi58tj. nmwam 
miz. nmiwrnmizfymmimmFEvc 

HJ*fi-tt*JWB6fcJ: 0*«Lfc*«ffl*«-¥<VW 

wu- <X{in-v^.;i/) <0^5-*^yh-fS^2O 
*>*7>fb. ffl. 820#?V?tf)#»>yhffi£Jtl& 
LT. A^ffi^Sda^t^jftStiO^V^v^^ 
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[ o o 1 9 ] x ( 4 ) xJim j 5<?>±}L t )imxii±T') 
mit ^m^mmmmtwmm^ lx . ti-mtajj 

Lt&iwmEzmmwmm i izwrimwiff o 

^mktamm7 imi h z t #-e# h . 

c o o 2 o ] x ( 5 ) m^wms,x\tmmMn 

miz x ^xmsmwrn® i c >K,«maR«>M«i« 

EEVC c t , ±Ba^«dR<0*Jffl«EVC h t , TKBE* 
So*jffliSffvc wt £flj§it8 i otnmvH left 

i*»20flMffl»3kfelli4£k*«T**. 

[0021] 

imm&crmm] mm*m<?mm<vm<?>im 

BC*9. ltt*fflWHHHI<VCOK 2. 3Ji^ 
1, m2Ot0#HISS. 4{i;P-T7^;^ (LPF) . 

5immit$m. 6a»mt* 7immmtaM9m. 8 20 
tiSiaaMM*. vcc«*^^oso««e. vc 

[0022] Wifef. A*ft^E88&£8kHzfcU 
«B86fcL l/6 25(D#m)£t:&thl><Dt*j:&. X 

^fiffl^»LT^{ii^fi^ffl*WLTV^^. p| 30 

mnzntxmtiimmmimA,x^h^t. n- 

z£dizmmE*&<-t&. 

[0023] xfiummwmii. xM&ttoim 

i&Tvm&mtzmwm&Mjiti,. zmmim 40 

i-mizm?\&*twfetmfS.m^hzt&x-z 

[0024] X3l&»Mff08tt. «BEMfla£» 1 *> 

iltfril^* ?n y?m^kLX. A^JfWv W WW 

«^^aj*fi^)^^^N7)aisx(ia-w^c7)fflo 
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V C c iXii-th Z b lz£ 0 „ AM^)SW+^ 
Hi«J:9Sft*fl6v^TOEL. £2?>W§|IIS&3£ 

[0025] nm&Am>A.mmt)>t>u\BLt:mco 

tmu xm2om®&3£*>mm.<?)mm&v 
ccZMjfo-hXoizmmmz. ^tnzx^x. m 
mwsmsn 1 Kwt^iNnEvc c #a 

5v<r>mrQm^imb^hb. 2. 5V<7)mmB£ 

mm txwamsmn 1 . 

[0026] ftiT, £**ffiMIMHHftl oai^ffl^ 
£?n.y;5Mt-^<Wi.fcf. 5MHz) fcU A:*Jft^ 
8kHz±Af efleffim^) wvfw 

«na^«7^hu xa«aai©# . 8kHz 
i^wei-a^tars*. z<r>%&^ ]Emz*&m 

[0027] X^ia^»J»a58{i. ma»J: d H«8 

^i^gfft^A^fi^sa&tp^ssagtcfc 

2c7>«#|5iS3tJ:'3^?-rSJ:afc:®l»L. A^fPy 
0Sv^fcTTO8aa<O»|««EVCw$-SS?t. A* 
«EEVChtWW-*J:dt. ^20«J#HIiS3$-©l» 

[0028] ttutzx-ix* ^matfjm^maktyjj 
m^mm-bcr^ff** <%z>xd izwg&iomR% i 

®. ximmimmfm7izxmmjh*-m.iz 
ioT. &iv>m\B\m2mmL. nr-r?4MA 
muzmtx . ^«®<ofiffi^«a»iffli$rtf 0 z t (=«r 

*. ^fc. «1. m2^fl^HIB2, 3tt. SlfSftSh 
[0029] H2<±*%qH«HSSO^©^l2^SI»g? 

ffrngmmmx-b*) . 11, i2{±^i, m2<r>^y 

9. 13UJfflHR ! H£& 1 4tt«J#$ijaia5. l 5U9I 

Hl«Mt&»l. m2<7»[llSS2, 3 
fc-fMfcU h^y^X^^X^f -/f-^S^fciO 
18fi£LT. «EBBHMHHlvcot«LT» 



7 

VCci. hmfflimaM®mEN C h t . TTOMS 

offlvmsv cwi t atj-t s s-^ 

U W#JOI?lg|514tJ:oTfl]#«l»1-S. 
[0030] X3l&»IH*fi?!l£Sf8P31 5tt. ffigSA 
#5f-X»±A7JfI^F i nfcj 0. llHJEI&^gfft&^fflS 

•9. greMM&i am. mmm ezwn&mfrt, 
^mmmmwswc c mizmixnEmm 

ChJ4. 5V S Tffi^SdgC«0$IJt!fmEVCw$-0. 5 

vt-rsfc. 4M>Eift»tf>SiJflTOEtt2 . 5Vfc-TMf 
At 

[0031] ^2^«>y^l 1. 12<0?Q 

«y ^a&?CKt€E*ll19iag||VCO^ai^^F c £ 

-7A*FEfcA*fi9F i n£A7JU f2«*'»' 
* 1 2<7)4 *-7/W87Efc:#m7Jfi-tF d vfcA* 
L, A7J<1^F i nbftftftjjm^FdvbOZtlZtl 

-7A>WBk Lxa^yVT v Tt?, Z b l>*imX'b 

[0032] mmmsz&i 3t*. a*<i^f i n#4> 

x-mmtz. mmm 6tz£ix$&m&<mwm 
£tvcc*«mrai|ffliaisvcotA*$<xs^. # 
mmiim^F d v t +^»s(cffla-r s tofc^r o . 

2co^->^l2coXr«>yHBt:^LT. SSKOtf^y 

flft^F i nnmmii. *>bmmx *)^tm&? 
hzttfx-z. xm2<D#*;y? i 2W?yhm£.# 
tx. micotvyfi i9>*vyhm#4#v*t&* 

[0033] i^A^fi-^F i nmm.(fiwmm: 
mwmiAtzx-ft-rh. vmmmiAte. xxm 

8<0SBHSPmEVCw£gSiK-tl, «fc a fcrflj§®ftl 6 5r«l 

mii*mmLfr^iimmAzm^xim^fc 
izfatr-ixmmzytfcfrh. 

l0 0 3 4\X*RWWmi4l,Z9^*m. ±KE 

«aa^«sEv c KxiiTwmm&mmBN c w 
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A— r7-r;ky-LPF-HhUdSflfflimE£mBH 

«iaisvcotA*-ri»j:d(c-. wsiugn 6mm 
•thm&Lt'r&zttfX'Zh. m*>. xnm^F i n <o 

-ttio. a^j^f i n<?>mm.t. ftrntum*? 

mm#. *>mmixw*®&iz. nsmmsm 
vcovfflmmt&±mmmtb%?>£dizMm& 
io ztizx*). xm^F i nmmt , 

[003 5] £<DJ:3fcEa^#*£<&S£fcK.J: 

A^fi^-F i ncoimizftmiuiim^F dvcom 

mm.mmj£vcwzw£8\mfflmv c okatj 

sd»fyivcofcA*-rs*\ s&v^ pja^ajsoiiiis 
7 (Hi#Bg) fcx*)mmz\i&>-mib%~>t:zbzm 

20 SJ LT > ^-77 -f )V? L P F 2r^L^J«imE«E$ll 
HPfSSSgv c o fcA7r3-& J: ^ h . 
[0036] HSti^flHgc^iss^gffiiol^JBBiaJSJffll 
a^^aga-CftO. 2 1ttMt*Eg»J*®Hk 2 

2«<amsiii»^«jatrsTyHiBi». 2 3««^i 

fflllsIKf. 24, 25, 27{igS0»(DL) . 26, 
2 8li7'J 77707 7T*J. A7J©^F i n$rfi[ffl 
i)[Mm&\&m2 1 <03ffiiI51?&2 4 by 1 ) 
24<%7 hSg^SfctCA^jL. ^SKTJ^Fdv?: 
SgHIIS 2 7 fc 7 'J y T 7 a -y r 2 8tf)-t y hJg^S 
30 fcATTtS. 

[0 037] 7'J777O772 6<0'J-b7 FJS^Rt 
gg®»2 4. 2 5^L^A71<i^F i ntfXDZtl 
hfrt>. 7Vvr?X3vT26<r)\itf}& : ?-Glil>L>\t. M 

g@»24. 25iz£&mmm£m?zmftm 

<r>m*ft<iitfjZtiX. r>h*IH»2 2tcA*$ixS. X 
y*J 7770772 8^»JHr y h35mifcggEI&2 7 
^^Uc^ai?Jli-tF d vtfXJ}Ztlt>frt>. 7 'J >y 
T7D.y7-28<oai73SSB I FQ*»4>tt. SSHI»2 7fe:J: 

zwmmizm^&m^ftjjistLX. r^HiHiK2 

40 2tZXDZtlh. W*>. 7U>y7 , 70 y7'2 8C5tiJ*S 
^Q*^li, ^*7J^F d v (DiLt 0 fiffl^fl^* { 

ai73$n. ryh*Biis2 2{i. zm^tmniumft 
£&j]$tihb. aj7iffi^ii "i" t=3ro. 

so [ o o 3 9 ] H4 itmismmm^mfmfmxh 
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0. (a) HA7JfI^Fi n. ( b ) Jigger 

M&2 4 oas^futm^-. ( c ) ummaT 
<mmmm 5 izx *)w.izms&2tuzm^. ( d > «a 

7J<I^F i nOihOtt-/ h£*U g£H!8&2 5*^ 
Otitic J: 0 V -b y h Sfut 7 'J 777 n «y 7 2 6 cotti 

am-*. w*>. fitffljt*gg€r*-rm^. ( e ) mmta 

JjH^F dv. ( f ) (iggl^r<oag|5]SS2 7 

OT-fe -y h S*U g@HIS&2 7A>£><D{Itfc X *)V-t v 
hZtltiyV y7-70yT2 8^aj*ft^^r. 

[0040] w*>. efflias^j£iiiK2ncj:o-c. 
H4co ( d ) iz^-tmsim^com^mfnu 
jjm^F d v«iLhoa^aj*ft^tffl3-rs7 y yr 

7D7728»!iiiSfQ^ii(Oif(J. H4tf) ( g) 

j«u ^ajTjft^Fdv^^ofiffl^fflitii^srt 

(CAI.*»S*»S:^L-Cll^lii*«r«iaji-S^^^ 
W A7Jffi^F i ncoAT0fiffl$:Sfc:fifflJtl2SS$- 
»RU -eofifflJtfi^rtC. ttESWHs^Fdv^i: 
TOftffltfASj&iga'fcWJgl/C. H»!3l&*£t&ifr»- 
S«J«i:-r6Ci:<>^rfig-?*>6. 
[0041] 05»i«aKAI^)IW^iJiBB0T&O , 

( a ) iimm. ( b > ii^^mnm&mmtztkm 
*ti?tim&T-?&*L. (a), (B)wwt* 

( a ) <iA*fP§\ (b)tt#Mtfi:ttg?, (c)li©J 
»«JE. ( d ) ««S«ES:^-f . XATJlitEWi 

8kHz+i ioppmT. cwxhmnmmt. m 

[0 04 2] 05tf> (A) COf&fcWfciHvt^ B^JtO 
tc. (d) iz^tXoiz. ««E*£JbH%*^ Q. 
fflikiKS(c<iA73m^5tfc A* fc 0 , 
^f^^**(l^*^fflJtliKStA73§*i.S«® 

htchfrh. mai&mi. 3ttcA*$n/cA*^t 
*tlt. ^6^A*§n^^aj7jm^cofi[ffl*^i.T 

[0043] zcryors. m^m^mnm^m^m 
vm&iim*ma) <rmsmmt, xiimnmrnb 

<rmzn&i,tzi><»t%z>. got. massffiSLhJfK 
^>(a) iz^txfsm^imt .(b) t^-^ai 

oizmmwKz±±.iftzm. mmm\i2j>-wstz& 

izit. ta = 7. AfttWLit. 
[0044] ZtHZftLX . 02<Z> ( B ) <0*fEHJJ?>H 

HK>»*cjHvctt. (a) ffymmtm&z. 
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1 0 

Ofc. ( d ) fcS^-J: o tzWSmE&lLli? fc*§3\ m 
j&P) (A) tf)^fc|i3«fc&ffliM^i>M W^KOft 

(c) fc^-fio {tefcf. 02fc 

awta. ?\jLfrmhm!$\ j mi 5izfm®Am j 5& 
g&i4£swr6. wmoffligpi 4«. fljsms&i 6t 
«vc otzxjj-rz i o nzmmh . 

10 [0045] Lt\ W&ni. 0 iZ^ A7jM"f-F i n«0 

8kHz+l 10ppmt« +'C^88SJ: I 9 
^V^-C&S*^. ^ifeScfl£g513«¥ilS*6*fclB 

w$rSS?LTmff0ia^fitlVC OfcATJ-T 5 i fc t^r 

4. Hte, 05<o (B) <7) ( C ) <o*9rr^-y~™a» 
fft^HPSEVC w*«mESiJ«l6fiSSVC Ofci-^S 

A*sn, ATjft^F i nnmmbftm&um^Fd 
20 ®t%^tz. w*>. mmizimLxmm\j2^izwt 

[0046] 06«A7J«^Br*^aiBI^)ttf^iBB0 
T'*0. A*m^iSh6^SIBtfcA7Jm^^»3fc{i^l 
ii*«aWTffi^»3Sfcjfi^8 k H z - 9 0 p p mcr,m 

( b ) it*micmi&c?Mmt:^. x (a> , <b> 
tc^fts ( a ) iixum^ < b ) mmum** 

( c ) Jl»J1»«E$^L. 05tMttS«S«JBE ( d ) 

30 [0047] (A) Offlmtzft^Xli. l^SOtOt 
(a) t^-ridt. RKB^^^AAA-^AWBt-C 

A*$n^«. ffifflit««sii. ftm&Jim^i&c*z\jj 
ztixa<o. mBVtzAJjms&mzMjzti&fr^ 
xm^(7)msnzMLxmtaijm^com\mA,x^ 

&tV&iZtll. (b) fc^-t^ai^ffi^ 

fc A7Jfi^iOfi[ffl t OX) 1 8 0gc0H^fcoT 

Lx^h^x$>*). mumta^m^t ( c> 

t,«h^9. ITOI&^fcL tc=7. 2»fc^fe„ 
40 [0048] ilfUdttLT. (B) fc^-r*^BBoHSft 

A^fl^-F i n<0jf a^'f'M^J: O^^ffi 

«ioifflt»HEvc h imsmwwmvc otA^-t 

S^fct^irS. BD^. ( B ) <?D ( c ) <7)*$iX'7Ft±M 

i^A7j§ix. mmi^mvcocommm.ii± 
mmmLtzztotz&itL. atj^f i n^aaa 
so bomm^h. ztuzxix. ?i3^isjs* { ^< 
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[0049] mm<n&$m<r)m®.<7>Mz!8&. 
zti& i><o-c&< . m*im$3£?&z tin-* i ha 
mm. xm^^mmazntimm 

[0050] 

*nmtnsfflwm% i oium^iftm6 1 x o 

mmm 5 <Dttmm^*>i-T7 < 4 * it i 
xmRwrnffls i <mm&t^hwmwmx'*> 

vcwmhiu (sv ^\&\yh&m<n±Mmm.<m 
»«Evch s-siru znwRLi&m&mrtmfm 

&mtzmEmm¥ffi& i tzxttw&kwms * 
ffiix^&hox-. wffikA*&AJ}m^m\u*m?>m 
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mil *miembmB(r)Wfmx'i>&. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the phase 
simulation circuit which improved stability. A phase simulation circuit (PLL;Phase Look 
Loop) is controlled including a voltage controlled oscillator and a phase comparator to 
synchronize the output signal phase of a voltage controlled oscillator to an input signal 
phase. It is requested that the level-luffing-motion time of this phase simulation circuit is 
shortened. 
[0002] 

[Description of the Prior Art] Drawing 7 is explanatory drawing of the phase simulation 
circuit of the conventional example, and, for a voltage controlled oscillator (VCO) and 
52, as for a phase comparator and 56, an electronic switch, a loop filter (LPF) with 53 [ 
small / a time constant ], a loop filter (LPF) with 54 / large / a time constant ], and 55 are 
/ 5 1 / a counting-down circuit and 57 / synchronous detecting elements. 
[0003] Dividing of the output signal of a voltage controlled oscillator 51 is carried out 
with a counting-down circuit 56, a phase comparator 55 compares the phase of the 
dividing output signal and input signal, the phase-comparison output signal is made into 
the control voltage of a voltage controlled oscillator 5 1 through the loop filter 53 with a 
small time constant, or the loop filter 54 with a large time constant, and the output signal 
phase of a voltage controlled oscillator 5 1 is controlled to make an input signal phase 
synchronize a dividing output signal phase. 

[0004] Moreover, when it judges whether it is a phase simulation level-luffing-motion 
state by the phase-comparison output signal of a phase comparator 55 etc. and is [ phase 
simulation level-luffing-motion ] under operation, the synchronous detecting element 57 
If it detects having controlled the electronic switch 52 to choose the loop filter 53 with a 
small time constant, and having changed into the phase simulation level-luffing-motion 
state An electronic switch 52 is controlled to choose the loop filter 54 with a large time 
constant, and improvement in the speed of the phase simulation level luffing motion of a 
phase simulation circuit (PLL) is attained, and stabilization of operation in a phase 
simulation level-luffing-motion state is attained. 

[0005] However, the free running frequency of the voltage controlled oscillator 5 1 when 
starting phase simulation level luffing motion had the common case where it becomes the 
upper limited frequency of operating range, or a lower cut off frequency, when the free 
running frequency and input signal frequency approximated, phase contrast was small, 
and since the free running frequency is not stabilized, even if it connected the loop filter 
53 with a small time constant by the phase-comparison output signal of a phase 
comparator 55 being a small value, and changing, it was difficult [ it ] to shorten the time 
which phase simulation level luffing motion takes. 

[0006] Then, the composition shown in drawing 8 is proposed. For a triangular-wave 
generator and 65, as for a counting-down circuit and 67, in this drawing, a phase 
comparator and 66 are [ the control-voltage formation section in which a voltage 



controlled oscillator (VCO) and 62 contain an electronic switch in and, as for 63, 61 
contains a loop filter, and 64 / a synchronous detecting element and 68 ] the storage 
sections. 

[0007] In a phase simulation level-luffing-motion state, the electronic switch 62 is 
changed to the illustration state, compares the phase of the dividing output signal of a 
counting-down circuit 66, and an input signal with a phase comparator 65, and makes the 
comparison output signal the control voltage of a voltage controlled oscillator 61 through 
the control-voltage formation section 63 containing a loop filter. The control voltage at 
that time is updated one by one in the storage section 68, and is memorized in it. 
[0008] Since it becomes what shows that the phase-comparison output signal of a phase 
comparator 65 is big phase contrast, and it changes when it comes to**********, the 
synchronous detecting element 67 is judged to be a step-out, and is controlled to change 
an electronic switch 62 from the control-voltage formation section 63 side to the 
triangular-wave generator 64 side. A triangular-wave control voltage will be inputted into 
a voltage controlled oscillator 61 by it, and output signal frequency will be scanned by it 
according to a triangular-wave control voltage. 

[0009] Therefore, if an input signal is restored and it is inputted, a phase comparator 65 
compares the phase of this input signal, and the phase (it changes according to a 
triangular-wave control signal) of the dividing output signal of a counting-down circuit 
66. The synchronous detecting element 67 detects a phase-comparison output signal 
when a phase is in agreement, and an electronic switch 62 is changed to the control- 
voltage formation section 63 side. And it inputs into the control-voltage formation section 
63 by making into initial value the control voltage memorized by the storage section 68, 
the control voltage according to this initial value is inputted into a voltage controlled 
oscillator 61, and it shifts to a phase simulation level-luffing-motion state from the initial 
value. 

[0010] Drawing 9 is explanatory drawing of the triangular-wave control voltage for level 
luffing motion, and the triangular-wave generator 64 in drawing 8 generates the 
triangular-wave control voltage which changes between the maximum voltage VCmax 
and the minimum voltage VCmin in the shape of a triangular wave a period Ta, and 
inputs it into a voltage controlled oscillator 61 through an electronic switch 62 in the state 
of phase simulation blanks, such as**********, for example, supposing it is in a phase 
simulation blank state, and a triangular-wave control voltage is inputted into a voltage 
controlled oscillator 61 by ********* * ? and an input signal is restored at the time tl and 
it is inputted into a phase comparator 65 before time tl, in the time tl, a triangular-wave 
control voltage will change toward the minimum voltage VCmin — on the way ~ it 
comes out, and it is and, next, changes from the minimum voltage VCmin toward the 
maximum voltage VCmax — things — ** 

[001 1] And based on a phase-comparison output signal when an input signal phase and a 
dividing output signal phase carry out simultaneously coincidence, the synchronous 
detecting element 67 detects phase simulation level luffing motion, and changes an 
electronic switch 62 from the triangular-wave generator 64 to the control-voltage 
formation section 63 side. The synchronous detecting element 67 can be considered as 
the composition judge that went into the phase simulation level-luffing-motion state from 
the phase simulation blank state, when the rate of change (phase contrast rate of change) 
of for example, a phase-comparison output signal is set to about 0. 



[0012] While changing an electronic switch 62 to the control- voltage formation section 
63 side, the initial value from the storage section 68 is inputted into the control-voltage 
formation section 63, and the control voltage of a voltage controlled oscillator 61 is made 
to shift to the value which followed phase contrast from the initial value. And the rate of 
change of a phase-comparison output signal is set to about 0 at time t2, and the control 
voltage corresponding to it will be in a stable state, and will be in a phase simulation 
level-luffing-motion state. 

[0013] Moreover, at time t3, by ********** etc., if the rate of change of a phase- 
comparison output signal becomes large, the synchronous detecting element 67 will be 
judged to be a phase simulation blank, will control an electronic switch 62, and will 
change it from the control-voltage formation section 63 side to the triangular-wave 
generator 64 side. The triangular-wave control voltage from the triangular-wave 
generator 64 is inputted into a voltage controlled oscillator 61 by it, and the output signal 
phase of a voltage controlled oscillator 61 changes with them according to a triangular- 
wave control voltage. 
[0014] 

[Problem(s) to be Solved by the Invention] At the time of a phase simulation level- 
lufFing-motion start, by using a loop filter with a small time constant for the phase 
contrast of an input signal and a dividing output signal, the composition which changes 
the time constant of a loop filter shown in drawing 7 of the conventional example tends to 
be followed at high speed, and tends to control the output signal phase of a voltage 
controlled oscillator 51. However, when the delta frequencies of the input signal at the 
time of a phase simulation level-luffing-motion start and a dividing output signal were 
few, there was a problem to which time to shift to a phase simulation level-luffing- 
motion state becomes long. 

[0015] Moreover, the composition which inputs the triangular-wave control voltage 
shown in drawing 8 changes the control voltage of a voltage controlled oscillator 61 in 
the shape of a triangular wave compulsorily at the time of a phase simulation level- 
luffing-motion start, the period Ta of a triangular-wave control voltage is long enough as 
compared with the period of an input signal, therefore the time required by the phase 
simulation level-luffing-motion state from a phase simulation level-luffing-motion start 
has the problem for which the period near the 1 period Ta of the worst triangular-wave 
control voltage is needed, this invention aims at attaining improvement in the speed of 
phase simulation level luffing motion by comparatively easy composition. 
[0016] 

[Means for Solving the Problem] The phase simulation circuit of this invention compares 
the signal phase which carried out dividing of the output signal of a voltage controlled 
oscillator (VCO) 1 to (1) input-signal phase with the counting-down circuit 6 with a 
phase comparator 5. It is the phase simulation circuit which makes the comparison output 
signal of this phase comparator 5 the control voltage of a voltage controlled oscillator 1 
through a loop filter (LPF) 4. Judge whether the frequency of an input signal is higher 
than center frequency or low, and when high, the control voltage VCw of the lower cut 
off frequency for level luffing motion is chosen. When low, the control voltage VCh of 
the upper limited frequency for level luffing motion was chosen, and it drew and has the 
level-luffing-motion control section 8 which changes the control voltage of business to 
this selected control voltage through the loop filter 4, and inputs it into a voltage 



controlled oscillator 1 at the time of synchronous level luffing motion. 
[0017] Moreover, (2) level-luffing-motion control section 8 can be equipped with the 
composition which performs control which was chosen at the time of synchronous level 
luffing motion, and which it draws, and only fixed time changes the control voltage VCh 
of the upper limited frequency of business, or the control voltage VCw of a lower cut off 
frequency, and is inputted into a voltage controlled oscillator 1 . 
[0018] Moreover, at the time of a synchronous leveMuffing-motion start, (3) level- 
luffing-motion control section 8 inputs the control voltage VCc of center frequency into a 
voltage controlled oscillator 1, and makes the output signal of a voltage controlled 
oscillator a clock signal. The 1st counter which counts the period of the high level (or low 
level) of an input signal, The 2nd counter which counts the period of the high level (or 
low level) of the dividing output signal which carried out dividing of the output signal of 
a voltage controlled oscillator with the counting-down circuit 6, The counted value of the 
1st and the 2nd counter is compared, and it can consider as the composition which has the 
frequency judging section which judges whether input signal frequency is higher than 
center frequency or low. 

[0019] Moreover, the phase-comparison aperture of the predetermined range can be 
formed from the standup phase of (4) input signals, or a falling phase, when the standup 
phase or falling phase of a dividing output signal exists in a phase-comparison aperture, it 
can judge with synchronous level luffing motion, and it can have the synchronous 
detection control section 7 which performs control which inputs the control voltage 
through the loop filter 4 into a voltage controlled oscillator 1. 
[0020] Moreover, it can have the 1st electronic switch 2 which changes the control 
voltage through the loop filter 4, and the control voltage at the time of synchronous level 
luffing motion, and is inputted into a voltage controlled oscillator 1 by control of (5) 
level-luffing-motion control section 8 or the synchronous detection control section 7, and 
the 2nd electronic switch 3 which changes the control voltage VCc of center frequency, 
the control voltage VCh of a upper limited frequency, and the control voltage VCw of a 
lower cut off frequency to a voltage controlled oscillator 1, and is added to it by control 
of the level-luffing-motion control section 8 at the 1st electronic switch 2 
[0021] 

[Embodiments of the Invention] drawing 1 — explanatory drawing of the form of 
operation of this invention — it is ~ 1 ~ a voltage controlled oscillator (VCO), and 2 and 

3 » the 1st, the 2nd electronic switch, and 4 - a loop filter (LPF) and 5 - a phase 
comparator and 6 — in a counting-down circuit and 7, the control voltage of center 
frequency and VCh show the control voltage of a upper limited frequency, and, as for a 
synchronous detection control section and 8, VCw shows the control voltage of a lower 
cut off frequency, as for a level-luffing-motion control section and VCc 

[0022] For example, when input signal frequency is set to 8kHz and oscillation frequency 
of a voltage controlled oscillator 1 is set to 5MHz, a counting-down circuit 6 has 1/625 of 
division ratios. Moreover, if an input signal and a dividing output signal are made into a 
square wave signal, the logical circuit containing a NAND circuit and a flip-flop can 
constitute a phase comparator 5. And by making a control voltage high so that the output 
signal phase of a voltage controlled oscillator 1 may be advanced by minding a loop filter 

4 for a high-level phase lag detecting signal when the dividing output signal phase is 
behind to the input signal phase for example, and minding a loop filter 4 for the phase- 



lead-lag-network detecting signal of a low level, when the dividing output signal phase is 
progressing to the input signal phase on the contrary, a control voltage is made low so 
that the output signal phase of a voltage controlled oscillator 1 may be delayed. 
[0023] Moreover, the synchronous detection control section 7 inputs an input signal and 
the dividing output signal of a counting-down circuit 6, and forms a phase-comparison 
aperture based on the standup phase or falling phase of an input signal, and when the 
standup phase or falling phase of a dividing output signal exists in the phase-comparison 
aperture, the composition judged to be synchronous level luffing motion can be used for 
it. Moreover, like the conventional example, when the rate of change of the phase- 
comparison output signal of a phase comparator 5 becomes small, it is also possible to 
consider as the composition which detects a phase simulation level-luffing-motion state. 
[0024] Moreover, the level-luffing-motion control section 8 makes a clock signal the 
output signal of a voltage controlled oscillator 1 . Count the high-level period of an input 
signal, or the period of a low level, and the period of the double level of the dividing 
output signal of a counting-down circuit 6 or the period of a low level is counted. By 
comparing each counted value and inputting the control voltage VCc of center frequency 
into a voltage controlled oscillator 1 at the time of a synchronous level-luffing-motion 
start, it judges whether the frequency of an input signal is higher than center frequency or 
low, and has the composition which controls the 2nd electronic switch 3. In addition, it is 
also possible to apply the composition which judges whether the frequency of an input 
signal is higher than center frequency or low as compared with other reference values. 
[0025] At the time of the synchronous level-luffing-motion start when restoring from a 
power up or **********, the length control section 8 carries out change control of the 
1st electronic switch 2 from a loop-filter 4 side to the 2nd electronic-switch 3 side, and 
change control of the electronic switch 3 of **** 2 is carried out so that the control 
voltage VCc of center frequency may be chosen. The control voltage VCc of center 
frequency is inputted into a voltage controlled oscillator 1 by it. For example, if the 
control voltage of a voltage controlled oscillator 1 makes change possible in the range 
which are 0-5 V, the control voltage of 2.5 V will be chosen and it will input into a voltage 
controlled oscillator 1. 

[0026] Therefore, if make the output signal of this voltage controlled oscillator 1 into a 
clock signal (for example, 5MHz), and the high-level period of an input signal (for 
example, square wave signal of 8 kHz**delta f) is counted, and the high-level period of a 
dividing output signal (for example, 8kHz square wave signal) is counted and counted 
value is compared, it can judge whether an input signal is higher than center frequency or 
low. In this case, the frequency judging section which does not need to set up center 
frequency correctly, therefore judges whether input signal frequency is higher than center 
frequency or low is realizable with comparatively easy composition. 
[0027] Moreover, the 2nd electronic switch 3 is controlled to control to choose the 
control voltage VCc of the center frequency forjudging whether the level-luffing-motion 
control section 8 has the input signal frequency higher than center frequency at the time 
of a synchronous level-luffing-motion start as mentioned above, or it is low by the 2nd 
electronic switch 3, to choose the control voltage VCw of a lower cut off frequency after 
the height judging of input signal frequency, when input signal frequency is higher than 
center frequency, and to choose the control voltage VCh of a upper limited frequency, 
when input signal frequency is lower than center frequency. 



[0028] A voltage controlled oscillator 1 is controlled by it so that the difference of 
dividing output signal frequency and input signal frequency becomes large, and the 1st 
electronic switch 2 will be controlled by the synchronous level-luffing-motion judging by 
fixed time [ by the timer of the level-luffing-motion control section 8 etc. ] after, or the 
phase-synchronous-detection control section 7, it will change to a loop-filter 4 side, and 
phase simulation control of a steady state will be performed. In addition, the 1st and the 
2nd electronic switch 2 and 3 can be constituted using switching elements, such as a 
field-effect transistor. 

[0029] Drawing 2 is important section explanatory drawing of the level-luffing-motion 
control section of the form of operation of this invention, the 1st, the 2nd counter, and 13 
draw 1 1 and 12, a change control section and 15 draw the frequency judging section and 
14, and a start judging control section and 16 show an electronic switch. This electronic 
switch 16 unifies the 1st in drawing 1 , and the 2nd electronic switch 2 and 3, constitutes 
them with switching elements, such as a transistor, shows the case of composition of 
changing and inputting the control voltage through the loop filter LPF, the reference 
voltage VCc of center frequency, the control voltage VCh of a upper limited frequency, 
and the control voltage VCw of a lower cut off frequency to a voltage controlled 
oscillator VCO, and carries out change control by the change control section 14. 
[0030] Moreover, according to a powering-on signal or an input signal Fin, the level- 
luffing-motion start judging control section 15 judges a synchronous level-luffing-motion 
start, and inputs a control signal into the change control section 14. Thereby, the change 
control section 14 is changed from the state of illustration of an electronic switch 16 to 
the control-voltage VCc side of center frequency, and is inputted into a voltage controlled 
oscillator VCO. For example, when the control voltage VCw of 4.5V and a lower cut off 
frequency is set to 0.5 V, the control voltage of center frequency should just set the 
control voltage VCh of a upper limited frequency to 2 .5 V. 

[0031] The output signal Fc of a voltage controlled oscillator VCO is inputted into **** 

I and the clock terminal CK of the 2nd counter 1 1 and 12 as a clock signal, an input 
signal Fin is inputted into the********** terminal E of the 1st counter 1 1, the dividing 
output signal Fdv is inputted into the********** terminal E of the 2nd counter 12, and 
the respectively high-level period of an input signal Fin and the dividing output signal 
Fdv is counted up as a count ********** period. In addition, it is also possible to count 
up a low-level period as a count ********** period. 

[0032] It is what judges whether the frequency judging section 13 has an input signal Fin 
higher than center frequency or it is low. Since the control voltage VCc of center 
frequency is inputted into a voltage controlled oscillator VCO by the electronic switch 16 
at the time of a level-luffing-motion start, if the dividing output signal FdV also becomes 
a thing equivalent to center frequency and makes a high-level period a count ********** 
period the counted value of the 2nd counter 12 ~ receiving — the counted value of the 1st 
counter 1 1 — ** - the frequency of the input signal Fin at the time of a level-luffing- 
motion start, when large It can judge with it being higher than center frequency, and to 
the counted value of the counter 12 of **** 2, when the counted value of the 1st counter 

I I is small, it can judge with the frequency of an input signal Fin being lower than center 
frequency. 

[0033] The judgment result of the frequency of this input signal Fin is inputted into the 
change control section 14. The change control section 14 controls an electronic switch 16 



to choose the control voltage VCw of a lower cut off frequency, when the frequency of 
an input signal Fin is higher than center frequency. The oscillation frequency of a voltage 
controlled oscillator VCO changes with them from center frequency quickly toward a 
lower cut off frequency. On the contrary, when the frequency of an input signal Fin is 
lower than center frequency, an electronic switch 16 is controlled to choose the control 
voltage VCh of a upper limited frequency. The oscillation frequency of a voltage 
controlled oscillator VCO changes with them from center frequency quickly toward a 
upper limited frequency. 

[0034] Moreover, a timer is formed in the change control section 14, and after controlling 
an electronic switch 16 to choose the control voltage VCh of a upper limited frequency, 
or the control voltage VCw of a lower cut off frequency, it can consider as the 
composition which controls an electronic switch 16 so that the control voltage which 
minded the loop filter LPF after the predetermined time may be inputted into a voltage 
controlled oscillator VCO. That is, when the frequency of an input signal Fin is higher 
than center frequency, it enlarges the difference of the frequency of an input signal Fin, 
and the frequency of the dividing output signal Fdv by enlarging the difference of the 
frequency of an input signal Fin, and the frequency of the dividing output signal Fdv, and 
controlling the oscillation frequency of a voltage controlled oscillator VCO to become a 
upper limited frequency, when the frequency of an input signal Fin is lower than center 
frequency by controlling the oscillation frequency of a voltage controlled oscillator VCO 
to become a lower cut off frequency. 

[0035] Thus, by the bird clapper, a delta frequency can draw the phase of the dividing 
output signal Fdv in the phase of an input signal Fin quickly greatly. As mentioned 
above, after inputting the control voltage VCh of fixed time by the timer etc., and a upper 
limited frequency, or the control voltage VCw of a lower cut off frequency into a voltage 
controlled oscillator VCO, it detects having inputted the control voltage through the loop 
filter LPF into the armature-voltage control oscillation VCO, or having changed into the 
synchronous level-luffing-motion state by the synchronous detection control section 7 
(referring to drawing 1 ), and it changes so that it may input into the control- voltage 
voltage controlled oscillator VCO through the loop filter LPF. 

[0036] Drawing 3 is important section explanatory drawing of the synchronous detection 
control section of the gestalt of operation of this invention, and, as for a change control 
circuit, and 24, 25 and 27, a delay circuit (DL), and 26 and 28 are [ the AND circuit from 
which 21 constitutes a phase-comparison fenestration circuit and 22 constitutes a phase- 
comparison circuit, and 23 ] flip-flops. An input signal Fin is inputted into the set 
terminal S of the delay circuit 24 of the phase-comparison fenestration circuit 21, and a 
flip-flop 24, and the dividing output signal Fdv is inputted into the set terminal S of a 
delay circuit 27 and a flip-flop 28. 

[0037] Since the input signal Fin through delay circuits 24 and 25 is inputted into the 
reset terminal R of a flip-flop 26, from the output terminal Q of a flip-flop 26, the signal 
of the phase-comparison aperture equivalent to the time delay by delay circuits 24 and 25 
is outputted, and it is inputted into AND circuit 22. Moreover, since the dividing output 
signal Fdv through the delay circuit 27 is inputted into the reset terminal R of a flip-flop 
28, from the output terminal Q of a flip-flop 28, the signal equivalent to the time delay by 
the delay circuit 27 is outputted, and it is inputted into AND circuit 22. That is, from the 
output terminal Q of a flip-flop 28, the signal of the standup phase of the dividing output 



signal Fdv is outputted, when, as for AND circuit 22, this signal is outputted in a phase- 
comparison aperture, an output signal is set to "1" and a synchronous level-luffing- 
motion detecting signal will be outputted. 

[0038] The change control circuit 23 shows the case where the 1st electronic switch 2 is 
controlled to drawing 1 , by the synchronous level-luffing-motion detecting signal from 
AND circuit 22, will change the 1st electronic switch 2 from the 2nd electronic-switch 3 
side to a loop-filter 4 side, and will form the usual phase synchronous loop. 
[0039] Drawing 4 is explanatory drawing of a synchronous detection control section of 
operation, (a) An input signal Fin, The signal for which (b) was delayed by the delay 
circuit 24 of a time delay tau, the signal for which (c) was further delayed by the delay 
circuit 25 of a time delay tau, The output signal of the flip-flop 26 which (d) was set in 
the standup of an input signal Fin, and was reset by the signal from a delay circuit 25, 
That is, the signal for which the signal which shows a phase-comparison aperture, and (e) 
were delayed by the dividing output signal Fdv, and (f) was delayed by the delay circuit 
27 of a time delay tau, and (g) are set in the standup of the dividing output signal Fdv, 
and show the output signal of the flip-flop 28 reset by the signal from a delay circuit 27. 
[0040] That is, the signal of the phase-comparison aperture shown, in (d) of drawing 4 is 
formed by the phase-comparison fenestration circuit 21, and if the signal from the output 
terminal Q of the flip-flop 28 equivalent to the standup differential output signal of the 
dividing output signal Fdv becomes what is shown in (g) of drawing 4 and this signal is 
outputted in a phase-comparison aperture, it can judge with the state of synchronous level 
luffing motion. In addition, although the case where form a phase-comparison aperture 
based on the standup phase of an input signal Fin, judge whether the standup phase of the 
dividing output signal Fdv enters in a phase-comparison aperture, and synchronous level 
luffing motion is detected is shown, it is also possible to form a phase-comparison 
aperture based on the falling phase of an input signal Fin, to judge whether the falling 
phase of the dividing output signal Fdv enters in the phase-comparison aperture, and to 
consider as the composition which detects synchronous level luffing motion. 
[0041] each [ in / the gestalt of operation of this invention / drawing 5 is explanatory 
drawing of a power up of operation, and / (A) and / in (B) ] - a dividing output signal 
and (c) show a control voltage, and, as for (a), (d) shows supply voltage, as for an input 
signal and (b) / the conventional example / in / (A) and (B) / survey data are shown and ] 
Moreover, input signal frequency is 8kHz+l lOppm, and this input signal frequency 
shows the case of being close to the dividing output signal frequency of the free running 
frequency near the upper limited frequency of a voltage controlled oscillator 1 . 
[0042] It judges with the phase of the dividing output signal later inputted to the input 
signal as which the phase comparator was previously inputted since it changed into the 
state where the input signal is previously inputted into the phase comparator when supply 
voltage is started at time tO, as the conventional example of (A) of drawing 5 is shown in 
(d), and a dividing output signal is inputted into a phase comparator after supply voltage 
starting being behind, and a high-level delay phase detecting signal is outputted. 
Therefore, the control voltage of a voltage controlled oscillator becomes high as shown in 
(c). 

[0043] In this case, the speed to which the output signal phase (dividing output signal 
phase) of a voltage controlled oscillator progresses becomes a thing corresponding to the 
difference of input signal frequency and the frequency which carried out dividing of the 



signal of the free running frequency of a voltage controlled oscillator. Therefore, in order 
to have changed into the phase simulation level-lufFing-motion state after starting supply 
voltage at time tO even when the input signal phase shown in (a) immediately after supply 
voltage starting and the dividing output signal phase shown in (b) were shifted about 180 
degrees, ta** 7.4 seconds were required. 

[0044] On the other hand, in the gestalt of operation of this invention of (B) of drawing 2 
, as shown in (d), as well as the conventional example of (A) when supply voltage is 
started at time tO, like the case of the above-mentioned (A), a phase comparator outputs a 
high-level phase lag detecting signal, and as shown in the control voltage (c) of a voltage 
controlled oscillator, it becomes high. [ at this time, for example, drawing 2 , ], by 
inputting a powering-on signal into the level-luffing-motion start judging control section 
15, it judges with a level-luffing-motion start, and the change control section 14 is 
controlled. The change control section 14 is controlled to choose the control voltage VCc 
of center frequency and to input into a voltage controlled oscillator VCO by the 
electronic switch 16. 

[0045] or [ and / that the frequency of an input signal Fin is higher than center frequency 
as mentioned above ] ~ in this case, when it judges whether it is a low, since it is 
8kHz+l lOppm and is a case higher than center frequency, according to the judgment 
result of the frequency judging section 13, the control voltage VCw of a lower cut off 
frequency will be chosen by the change control section 14, and it will input into a voltage 
controlled oscillator VCO That is, a fixed time input of the control voltage VCw of the 
lower cut off frequency shown by * mark [ of (B) ] of (c) of drawing 5 was carried out at 
the voltage controlled oscillator VCO, the difference of the frequency of an input signal 
Fin and the frequency of the dividing output signal Fdv became large, and synchronous 
level luffing motion became tb** 4 seconds. Namely, the time which synchronous level 
luffing motion takes as compared with the conventional example was able to be 
shortened for about 3.4 seconds. 

[0046] Drawing 6 is explanatory drawing of operation at ********** to the time of 
restoration, the frequency of the input signal restored from ********** draws, the survey 
data about the case of 8kHz - 90 ppm near the lower cut off frequency of the range are 
shown, (A) shows the conventional example and (B) shows the gestalt of operation of 
this invention. Moreover, an input signal and (b) show a dividing output signal, (c) shows 
a control voltage, and the supply voltage (d) in drawing 5 is omitting (a) in (A) and (B). 
[0047] In the conventional example of (A), as shown in (a) at time tO, when the input 
signal from ****** is restored and it is inputted, since it is inputted behind, the input 
signal to which the phase comparator is previously inputted into and the dividing output 
signal restored it is judged as the phase of a dividing output signal progressing to the 
phase of an input signal. In this case, the phase of a dividing output signal and the phase 
of an input signal which are shown in (b) were the case where input signal frequency and 
dividing output signal frequency approximated mostly even if there is a difference of 
about 180 degrees, the phase-comparison output signal became what is shown in (c), and 
synchronous level luffing motion became tc** 7.2 seconds. 

[0048] or [ on the other hand, / that the frequency of an input signal Fin is higher than 
center frequency when an input signal is restored from ****** in the gestalt of operation 
of this invention shown in (B), as shown in (a) like the case of the conventional example 
at time tO ] — it judges whether it is a low, and in this case, since it is a low case, the 



control voltage VCh of a upper limited frequency will be inputted into a voltage 
controlled oscillator VCO That is, a fixed time input of the control voltage VCh of the 
upper limited frequency shown by * mark of (c) of (B) is carried out at a voltage 
controlled oscillator VCO, the oscillation frequency of a voltage controlled oscillator 
VCO changes so that it may become with a upper limited frequency, and its difference 
with the frequency of an input signal Fin increases. By it, level-luffing-motion speed 
became large and changed into the synchronous level-luffing-motion state in td** 2.8 
seconds. Namely, the time which the synchronous level luffing motion at the time of 
input signal restoration takes as compared with the conventional example was able to be 
shortened for about 4.4 seconds. 

[0049] It is not limited only to the gestalt of each above-mentioned operation, an addition 
change can be made variously, and this invention can also be considered as the 
composition which prepares other VCO of easy composition which serves as oscillation 
frequency of center frequency mostly, and performs the judgment of height [ as opposed 
to the center frequency of an input signal ]. 
[0050] 

[Effect of the Invention] As explained above, this invention compares the signal phase 
which carried out dividing of the output signal of a voltage controlled oscillator 1 to the 
input signal phase with the counting-down circuit 6 with a phase comparator 5. It is the 
phase simulation circuit which makes the comparison output signal of this phase 
comparator 5 the control voltage of a voltage controlled oscillator 1 through a loop filter 
4. Judge whether it is a low, and when high, the control voltage VCw of the lower cut off 
frequency for level luffing motion is chosen, or [ that the frequency of an input signal is 
higher than center frequency ] ~ It is a thing equipped with the level-luffing-motion 
control section 8 which a low case chooses the control voltage VCh of the upper limited 
frequency for level luffing motion, and it draws, and changes the control voltage of 
business to this selected control voltage through the loop filter, and inputs it into a 
voltage controlled oscillator 1 at the time of synchronous level luffing motion. By 
enlarging the difference of the input signal frequency at the time of the synchronous 
level-luffing-motion starts at a power up, the time of input signal restoration, etc., and 
dividing output signal frequency, there is an advantage which can accelerate synchronous 
level luffing motion. 



[Translation done.] 



